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Abstract of JP2003292588 

PROBLEM TO BE SOLVED: To provide a device 
using a semiconductor polymer scarcely causing 
doping with environmental oxygen and 
economically processable by a solution 
treatment. 

SOLUTION: The electronic device comprises a 
polythiophene derived from one or a plurality of 
monomer segments containing two 2,5- 
thienylene segments (I) and (II) of chemical 
formulae (wherein, A is a side chain; B is 
hydrogen or a side chain; the number of the A- 
substituted thienylene units (I) in the monomer 
segments is about 1 to about 10; the number of 
the B-substituted thienylene units (II) is 0 to about 
5; and the number of divalent linkage groups D is 

0 or 1 ) and, as necessary, the divalent linkage A B 

groups D. m m 
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; ffi&l±. tfyxXr^k *y#-tf*-K Xtttf'J 

iMMMfy?-***, «e»ttiKyv-tt, *yx 
xf;K #yj&-**-K .-Kyr^yw-K #y 
u^yi'-h) . #y (t'x;P7xy-;u) . #y 

7yy'X^f^^. ;Wmt*I9XJA$.79X*«/9 

to*-**, y-hiWfwu. witfy^-xi±«s 

y (*??yu-F) . #y (tfx;p7iy-/w) , ?k 
yxf-uy, dfy-f s f\ xiix^vtSfllT* 1 ), as 

»-*»8te*«4. ^'JxxfyK sKU-f 5 F. Xtix 
* =/®&X'$)%X y v-WoBHW^MMHWH 1 * 

«OJiS{^10jum-H»10mm'r&9. J*-MI 
tWIOWS UB» 1 0 n m-~£j 1 // mt» 0. 
x y¥«fMK>JV 1 0 n 1 u mt» 0 , ¥ 
-YWm<»n%\i$i\ Onm^l O^mT'^O, y 
-XXlt F W V«8i?)J?£(iiKj4 0 n m~#J 1 ;« mt 

xtfyn-T-fy/. x^yrx<ix^y-yEp 
Bf . fcMMivx -x F WJT'Jb & ^JSSPKc J; m&Z 
timmh9y¥X?TJUX. ;W&(y-h. V- 
X. JkJfYVA» . y-MW*. fttf¥SWMWi» 

x?V->mi AVis*vbW&:lZ0MMm 

fAMX. ;£&HL ,-tfyxXx/k tfya-sK*- 
F, Xlislfy-f SH-Cftir^^f-y^v'-h-C* 1 ). 

**-k v-x. wvisjymmz. tfvx*is>x 

/Mvf-F£F-7'Lfctfy (3, 4 -Xf-WV 
xW7iy) *4f<0JWttsKy v-, Xtt, jKUt- 
aM y^fcffiXte&^n'f FttfcattS-ltfclWtt 

1 0mm?4-)T, fliU>*3ti. "HUtt*)?"?.** 

5 o- 1 o o m mnmmx'h *) . #7 XX 

iiv- y 3 yfc£0»Pfc*K-ett 1 - 1 0 m mORWC 
^-bBWWWlOW*U«ll0nm~»l. O^e 
mtftot, a*U^Jf«fttl 0 0-5 0 0 nm«I 

■e* o , #})+*7x ytm#m<omzitm% ionm 

-l^m^BT'&ot, S4U*£Stt4 0-100 
n mOKHT* 0 „ b«®lcOJf Sii 10nm-l 
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1 0-2 0 0 n mOfflSCfc 9 . ^J-?-mW¥Tit 1 

~ i o umcomrh *) . y-xxa h m /16« 

$(i4 0nm~lx<mc7)KHT'J)-5T, H£L^JP$li 
1 00~4 00 nm^SEfflT'&6?IJ&b5yi'"X?TA 

\ II 




(I) 

iifiiflmt, Mitf. ^ti/y. x^-wy, rot 
wy„ 7>uy. ^yf-uy. wch*). ft&amft 
\t. mm. ry-uy. t'ry-i>y, 7jv*v-v 

y s ^cory-^T***. t/V— fei/^yh+cOAB 

if-x^uyffi (i) <o»n. 8U(f. #u~mo 
mm oxait-f&zt i> . 

[00 20] 

#6. 

[00 2 1] 
HL2 0] 

A B 

(no 

2 5<r>m®=?*-£?>; Bitfcm^xtem^mx'b 

yyi--e*>o?. isiaflt^tt. ^fi/v. xf-vy, r 
u\zi> vnwm* u y^ if r* o . TttSflMNi . r 
y-i^y, t'ry-uy. 7;k*wxuy*re& l )s a 

»i~»8T*9s ctt, mmo-^hsx-h*) s b(i 

^•-KX«^yf-^7xy (in) b^y 
hoire&o-c, «itr. #>5~5, ooofiLL, ±9 
s*wcj4»io~»i, ooofc-ricikjw&i.* 



( I ) Rlf (ID fc, Z«i£«D fc £»K$rJfrC£ 

tf. fe^yh*^4muc*fyf-3f7xy 
a. 

[0019] 
[ftl9] 



W if 




— D — 



B 



(IT) 

xfcf, 82. 0 0 0~ftl07J, J:QRa<cUtt4. 0 

oo~^5, ooofc*4£fc#-e$» -tofiiTasa- 

(M.) lift 4. 0 0 0~ft5 077\ iOPfflWi 
**5. 0 0 0~ftl 07}k?&ZbtfX'ZZ>. M n &Xf 

[0022] Acomt Lxa. mums-moom 

/k hOf^k f h?f^k ^y^fy*- ^) , 
T/l^v-T/M^ (#Rfcf» ;>< h^fy/f/k ^ 
s^yf-zk j< hJf^A.dfv;K .x h^v-'vr^k 
30 . jKUx-tjHH (^yxf-uy^-dfi/H^if) . 
AWAo7;l^MA-7;^n7/l^/l'&if) , *f'J 

fc-> . mfiwft>n. Bwmt lt(±. **, Aoyy 

if) , r;w^ x^-;u. ratr^=Sr^) . r 

;l/3^fv (^h^fv, Xh^fi^, m^y, 7"h^f^ 

i^y (^fvy x^-i^y, y/H/Mfi'y, rn 
fuy, ^) , ry-uy (7i-t/y, t'7i-i/ 
y. 7xi-y\-u-uy, Ho7xfy M^-u 
y, 7/M-i/xvy. ^-'j^ry-^y. . s^** 
yTMi^y, y^i-r'j-uy. ^y^x^u-y^ 

[002 3] ft^4f'Jf^7xyIi LT<i, Tie 

[0024] 
[^2 1 ] 
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(7) 
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HH2 51 



(O-(V9-<>-9-0-O-*H: 

C, 2 H2s C 12 h/ 



C12H25 



(IS) 



C l2 H 3 5 




SCH^CHjS 



C,2H2i 



(1*) 



C l2 H 2J c n H » 



(17) 



*>\ 1, 2-y7oDI^y, fh5tHo77X 
tf.filo-'-^io-'s/cm. iOSIIfcfctt&lO 

- 8 -*t)10-'S/cmt'J>^„ 



(III) -ZmZtl&XVtt? *><n^ a = c = d=m 
= 1. B = H, D=Ar (TV-U» (D&&?$>&# 
!)f^7x>' (V) ti, *flHsH*£T S>ftfctf U ^ 

^lyt/?- (ivb) kars^rry-pyy^n^. 

fctt, (IVb)(i, (IVa) 0)&&it£*)nkix. (IV 
a) 2-7T3*-3-T>\'*>l>1-*7x>b. 
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S^Afc. l~2M«*^fcLfc*i;2-Hl&4*A'3jt 
0#I?thy^A&t'#4S«S&»i. ttl~5t;U% 

(Aliquat) (Sgfflg) 3 3 6) £fc'<Offl«J)M<0 

*ntT, ^ffitt#ma+, ata. tt8o~»i o or 



[0026] 
Ht2 6] 



R (lVa) 



NBS 



\ / \ (Ivb) / 



(Ph,P) 4 Pd: f ^7^^ (M7x^*^7^y) ^?^i7A 



H 1 li . «R 1 6 fc » t 1 8 ( y- 

;ftfc 2 O<0&JS& A 2 0 2 2 ( V-XBtlf Y\»4V 

ms) fct*trTFTai»ftio«)i!WErc**. *n 

5 K, &»g,62 0X1^2 2 WikHlCttJKU 
W7iyfi(*ll 2tf&&. 
[00 27 J 02fi. »£3 6fc. ^-h«S38fc, 
y-X«ffi4 0t, FM>ti4 2t. ^»ttlS«f* 
134 k. .-KU^7xy*3WMI3 2i:^*tr» TF 
Tflfit*3 0O««HT*i. 

[0028] 03«i, y-hmmtixttm&mim 

-ftM XmfM 5 4 t % y 7 x ViNttM 5 2 

t , -e<o±tiB*»nfey-xi6ffi6 o t km >«®6 

2fc5-ttf. ai]«r)TFTflKt#5 0O«B»Hr»*. 

[OO29]04Ji, S«7 6fc. 7-*-hflSi78t, 
y-Xflffi80fc, VSfli82fc. ^'Jf*7i 
y^*JB7 2i:. ie»ttil**Mi7 4t**tr. to 
-OCDTFTttigtt7 0O«B»:'£>6. 

[0030] *^Bj£0-gPc7)||)icom^T-(i. 

-*if«fRiMi*aoiTt>SV\ 04<DTFTftjtflrC 

[0031] mmmmiza^x, ttcmizxmt z 
rtBfcmttb*^ mmit-mz. mt?&m& 



•v?mm$m^z. «ut«n o^m~ 

1 OmmJil±T'J)0. B»0rWStt. «Pfc*r«tt*>7*5 
X?--y7*«T'«:ift5 0H&10 0junu IfyXX&i/ 
V 3 >*£OK4s0dfcK"CU*J 1 1 OmmtftJ. 
[ 0 0 3 2 ] y- h«S£V-.X&tf K M ^flffikPI 

mfetm t-rszt vx-z * . fmwmvmztt. m 

£fc«H0nin~»lj«in, X "9 f&NI&J*§ HM) 1 0 0 
H$ 5 0 0 n m-C*4 . IMWltoi LfeiSflBffl^ 

ftmtLxu. m.*4m. sutw** imct^sx 

>7A, f-^yg/N'U^A, y/U3ysif-^ySA*y>7 
*y (t'-/P7x/-;P) „ #!M$H», HVXI-ls 

v. #y (**?yw- m a. ^y (77yv-h) 

tmnfottm>itmnmzfcix$>5 o^m oon 
aiugm*i#oiz*3s moo nm<m^m%w^ 
o - 7 F / c m* t -t h z t #x*z h . 

[0033] fif)JttfP«{*:li y-X/ YVA >WMt 
t<f»10nm~f«JlMm. X(iS4 0^100nm 



(d 7) )03- 
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[ o o 3 4 ] f- hmmz. £Kji§l *rtit-K'j 
$l 3***4 y*xii^-*h*>^o£ssmte$L £> 

7;U5-^A N ink.. mWVis^kZX, 
fi. xyxi-vyxii'-fci—VZY-rLtzXV (3, 

4-Xf-l/y^dfv^-3f7xy) (PSS/PEDO 

T) ^t't-fcO. &«tt4 y*/X-x rt-tfy 
A^yr-4n;:#ftU:£><7> (Witf N 7if-yy • no 

-f Xtt (Acheson Colloids Company) MV^ls? ha? 
y (ELECTRODAG) ) ^ «tr^U:Wffl»*rffltt-f 
ydf ( y X.)l> ■ A >yz. h V -X (Noel le Industrie 

s) m) t**. xssi*, &mximm 

y?\ ^mtt^'Jv-}g?SJ> 
SUi**tt A >«li;Mlwty3-f y?\ 

df^xr-fy^ x\zm\iz£z>w?(Mz£^xmm*im 

y-MMBKOJSSJl. WitfftlOnm-* 
1 0~&2 0 0 n nu sKU ?-«lifi 1 1 0 

[0035] V-XMfVUA ymffiflti, ¥$*JSfc 

WSli, Witf, #&4 0nm-HftljunTC*<K J: 
Wfem%\mi0 0~#)4 0 0nmX'hh. TFTfA 

^^mmnmioMm-mmmX'h*). mm 
%^*>i<mi l miQOum~-mimmx-h&. 

mfflfc+v **«8J4» 5 1 0 0 At m-C* 6 . 

[0036] y-*mwijeift o » a*ft+ 1 o 

I SD = CiAt (W/2L) (V G -V 

himmcom : m^tz i o<7)tmmx'h o . 
Voat/Vjti-ea-f^ y-hwsRViz^wzx'b 

1Mb , M%T—?frt> I SD = 0 £*H*LT:*tf>fcT>< 
[0 04 1 ] m&y)%h7>iSx?c7)i> oUtrxnWi 



[0037] 

[gttffl] a ) t'a'4 XOSIJt : SaWWrffiKf X 

m&wnx, m3izw*Ltzhv7ayfi>hmm® 
vyyi/xjimfozm^tz. 

[0038] ZCO&Ut'U Xit. n - H-7y 'J 3 y 
^X^i;. *<^±£$i±j££tf?tJ¥$iftl 1 0 nmCDK 
itirA m t £*tf. f}3J\tfiy- Y-WMb LXIMZt 

l«gJHi#3 2nF/cm> (ty7r77h'/W 

-cfrv\ jano®^ aft. xttjte^Jtffljw^-f 
-)x^n$ i ^ /-ivx-mmz t . ^.gjif*. o . 

01MCD1, 1, 1, 3, 3, 3-A.= J f-»fyf->'l'i''i'7 

vvnvi ^ yttstzsar 3 o^ns u^t. <x 

C if §^3 0~ttl 0 0 nm«^*iNI#/-Kyf-*7 
*>-S?r.jS§l, 0 OOrpm. ^3 5#ISO^h'y 

u x^+8o-c-c-2 o«nasaiLfc. 
tratJt. -eoa, ^<oy-^ai^HW y«ssr, 

^ xti. iHiomftciiffi»aK» 3 o %<Diai#B 

[ 0 0 3 9 ] b ) T F Tf^-f XO^fifW : S^)* 
h^yv'X^Ott^S-, df- X'J- (Keithley) 4 20 
0SCS^^#ttfp«fV^XS-fflV^. H9S^B 

(y-MIE, v^y-x-FM^lE. v SD ) 

[0040] 
[&1] 

) 2 (1) 

is. zomzixy/tyktx'fch. itui-y-hftEv 
6 a* h m y«s v D t lv ^ wa±T» ■& t # <m, 

foy-X- Hlx-^f y^SSt . MSJEEV 6 36*-tfo(»e 
cov-^- K^^f y«sSfc£OJtt'J>'S». 
[0042] tt«fif« 

^WKMMMiJtt^ 'Jf^xy, -^{C P 3 HTt L 

•ctt^-g.^ 1 ; (3-^>-*f*7xy-2, 5-v 1 
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Ufc. ZOffifyZTtl'YV v+ • trSAll' (Aldrich Ch 
emical) ±9WAU ZMunKyVymWrb** 

[0043] «a^i£K«ev V HBftfrTTf'M * 
*SftLfc. W (fi) =5, 000//m, L (*S ) = 

[0044] 

»JS : 1-1. 2X10- 2 cm2 

/V. sec 

!B«K8tt^/*7lt : I - 5-2. 1X10 3 
5 : 5- 1 0 

[0045] g»Snfc*8B«aW- V/5i-7ib*«fltv^) 
a. tf'J (3-^y;PW7xy-2, 5-*M>V) 

ttTtttsKU (3-My;W7xy-2, 5->M 

[0046] mmm 

(a) 4f»Jf*7xy (3) 0§m:tf\)+*7xy 
(3) <0|«KfcfflV^2ocO^/'7-. 5, 5' -fc* 
( 3 - Fr^- 5 -yn^t - 2 - f*xx/l/) - 2, 
2* -m7xVhl, 4-^Vb'X(tt3- 

[0047] 5, 5* -t;* (3-HT^-5-yn 
*-2-^X-/U) -2, 2' -x^7xy:^FvStt 
r/P=f>#H^*. 1 00m \<7)^Myyxa^x\ 1 

0ml^fb7tKD77V (THF) KJKBLfc^ 
^y^Alfr ( 1 . 2 6g. 5 1. 83mmo 1 ) 
ffitWL^'^ £ft£4 0mIO*G*THFfc» 

»L3t2-ynqe-3-Krv;^*7xy (l l. 5 
g. 34. 92mmo 1 ) tf>J8»*\ 2 0»ltt»?) 
oOfcjDifc. »2 2-»2 5X: 

^)Sa-C2«BffllffL> *C5 0tt2 0iHStt^ 
S4"C*?&Lfc. fl«lfcfi£ft*. 
fflV^T. ^v5tt#HM+. 2 50m 1 <7)AJS7^Xn + 
?\ 8 0ml^te*THFfc»#Lfc5, 5' -y7P 
*-2, 2' -yf*7xy(4. 5g. 13. 88m 
mol)t, [1, 3-h'X (y7x-;^X7^) 
7°uAy] y?Dai.y^ (II) (0. 189g, 
0. 3 5mmo 1 ) fccoS^ttfcHni. 4 8^iiaL 
fc. Ri6&£»£2 0 0m 1 aBBP^T**! 
U *T*2[HlifcV\ 5%&K (HC 1 ) 

m*Wi®i- h y ^ AT««iLfc . 
-fit^^m^^nm^^xm^mmt. 5, 5' 

-t'X (3-Kr^-2-f-x-;U) -2, 2* 



f^7xy (IR*5 5%. BWS5 8. 9°C) 
[0048] £<^k£*<9NMRX^ Sfflfc 
7V1/^ (Bruker) D PX 3 0 0 NM RX^? h 

[0049] 1 H — NMR (CDC 1 3 ) :£7. 18 
(d. J = 5. 4Hz, 2H) , 7. 13 (d, J = 
3. 6Hz, 2H), 7. 02 (d, J = 3. 6Hz, 
2H),6.94(d,J = 5. 4Hz.2H),2. 
78 (t, 4H) , 1. 65 (q, 1. 65Hz, 4 
H) , 1. 28 (bs, 36H) , 0. 88 (m, 6 
H) 

[00 50] T>U3>%m%*. =OP75^3+T, 
3 5m l^y^nn^^y/lfS (3:1) fcjgjRUt 
5, 5' -\zX (3-Ffy/P-2-fx-;H -2, 
2* -yf^7xV (0. 61g. 0. 922mmo 
l ) cojgfflEfc. H^coN-7'n^x^y-y^ S H ( 0. 
34 8 g N 1. 9 5mmo 1 ) 1 0-2 OflfflbW 

£iF$LTJft*\ ^?nn;*?yfc*?y-;l>fc<og& 
iR$te#>7 9%. M£7 5. 6'C 

[005 1 ] 1 H-NMR(CDC1 3 ) :S6. 9 
(s, 2H) , 7. 1 0 (d, J = 3. 9Hz, 2 
H) , 6. 96 (d, J =4. 2Hz, 2H) , 2. 7 
8 (t, 4H) , 1. 65 (q, 1. 65Hz, 4 
H) , 1. 28 (bs, 36H) , 0. 88 (m, 6 
H) 

[0052] i, 4-^y-tfytrx (tt3-/^Dt 

- h ) : 7;l^y*H»K »- 7 5-»- 7 8 tf CT\ 
5 0 0m 1 cr>AJ&7?Azi*cr>. 1 5 0m 1 OtetfcTH 
FfcjgJBUtl, 4-yVD^y^'y (11. 9g. 
5 0. 44mmo 1 ) OJMC, 1. 7Mtf)tert- 

yf-^yf-^Aco^y^y^jg ( 121ml % 205. 
7mmo 1 ) Zzsvyifim^xmrixm*.. 2\%m 

RJGStffc. fcfc. 2->fy7 , a^y-4, 4' , 
5, 5' -fh7^f/P-l ( 3, 2-y'W^n7 
y (6 5. 6 9 g. 3 5 3. 0 8 mm o 1 ) £ y'J si? 

zm^xm^<$ni. KRm&m z m tifta-cst 2 m 
rl acv^sja-ci 2«isfflH?Lfc. ate. kss^m 
^ 1 5 om 1 oy?Do^^y?«iit, F&txmm 

24 5. 3°C) # 

[0053] ] H-NMR (CDC l 3 ) :S7. 8 
(s, 4H) , 1. 3 (s, 24H) 
[ 0 0 5 4 ] : T^ySfflSvK 5 m 1 <7) h;^X 
yfcSJBLfc. 5, 5 > -b'X (3-Ffy^5-/ 

- 2, 2' -yW7xX0. 
5g. 0. 6 lmmo 1 ) fc. 1 , 4 -^y-tf yt'X 
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(tta-A'tfO-f-M (0. 2g, 0. 61mmo 
I ) t<?M&MZ, 2m KObA'XyKjgflSLfcs f h 
(h'j7x^Wa7<y)^7yW (0. 0 
14g. 0. 01 2mmo ] ) t, 7V?7vh (£ff 
i$fl) 3 3 6 ( 0 . 2 g ) t (DM&toZMZ-tz. %htl 

tz. W<£, Rj£S^£y ?y-;K"to££\ MS.I 

^?y-/ua^«$-rc?i!®!u o. 4i6g<oBg 
MMW<r>Wf*y *y ( 3 ) fcttfc. 

[ 0 0 5 5 ] b ) irtM X<7)$imtmm : ±ieT"ISML- 

x wm^wrxmrn v y > : sx 9 r> u x *mifc l 
tz. ®m<vmmxii%z%mi-&ttmimt%fr-otz . 

P3HTt|ilt:^#$ (W=5, OOOxim, L=60 
Mm) *m^X, PQTP-1 2{COUT5(itULOh 

[0056] 



mm 

" 3 c m 2 /V . sec 

3 oBmmm>/*y it 



4. 3-6. 1X10 

6. 0-9. 5X1 0 s 

1. 8-5. 5X1 0 5 

6. 8-8. 4X10* 



[0057] mm^v < , 9$fflm& 

Xyxy^mmtfSfeX'foZZtti^ZtLfz. 

[iai] xwBzii&xv^yx.yw.zm^fzmm 

mmcDT F Tffi>tft<7)|«0T'*> z, . 

[02] *f&Bjt i^^ijf^?!^!!, vtiat 
commmicor f T$£ftcD«0T'& s . 

[03 ] ^HBtJcS^Uf-^-^xy^ffll^Sg 
cr)mBcom<DT F Tfg£fr<7)«P&0T'£> 5 „ 

[04] ^BBti^.-K'J^yxy^fflv^HSfe 

c^ffi-OS^T F T$gfr(7)$iB&0-e& h „ 

io TFTfifitft. 12 xvi-*yxymgftm. 

14 »1tIM*l. 16 ML 18, 20. 22 
£JWfe±L 3 0 TFTffi^tt, 3 2 *'JW7i 
y^^a. 3 4 &®m%n»m. 3 6 £&L 3 8 

y— vw&, 40 y-y.ms. 42 Fwym 

i, 50 TFTfflit*, 5 2 *'JW7iyfift 

5 4 iWk*>f*a«fML 5 6 y'Ja^l 
;v 6 0 V-Xl®. 6 2 FWyfllfii. 7 0 T 
FTfil^tt. 7 2 ,-K'Jf-5}"7xy^»c^. 7 4 3£ 

uttpmfti, 7 6 7 8 T-'-hmm. so 
y-xti, 8 2 fmv 



[0i] 



[02] 





[03] 




.54 




7oy h^—y'co^ 



- o-F 2360 7^-hyyb 1004 y X'jy 6650 #607 
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F?-A(##) 4J032 BA03 BB03 BB04 BB06 BB09 
BC03 

5F110 AA05 AA14 CC03 CC05 CC07 
DD01 DD02 DD05 DD13 EE01 
EE02 EE03 EE04 EE07 EE42 
EE43 EE44 FF01 FF02 FF03 
GG05 GG29 GG42 HK01 HK02 
HK03 HK32 NN01 NN27 



